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PREFACE 


The  U.  S.  Anay  Engineer  Waterways  Experiment  Station,  CE,  was 
authorized  to  undertake  the  study  reported  herein  by  2d  indorsement  dated 
10  April  1957  from  the  Office,  Chief  of  Engineers,  to  letter  dated  19 
December  1956*  subject:  "Project  Plan  for  Proposed  CWI  Project  -  FY  1958." 
The  study  was  performed  under  CWI  517.  "Lacquering  of  Sample  Tubes,"  of  the 
Corps  of  Engineers  Civil  Works  Investigations  program,  during  the  period 
1957-1959- 

Assistance  in  the  selection  and  preparation  of  suitable  paints  was 
given  by  the  Paint  Laboratory,  U.  S.  Army  Engineer  District,  Rock  Island. 

Personnel  of  the  Soils  Division,  Waterways  Experiment  Station,  who 
were  connected  with  the  study  were  Messrs.  W.  J.  Turnbull,  W.  G.  Shockley, 
T.  E.  Goode,  and  A.  L.  Mathews.  This  report  was  prepared  by  Mr.  Mathews. 

Col.  A.  P.  Rollins,  Jr.,  CE,  and  Col.  Edmund  H.  Lang,  CE,  were  Di¬ 
rectors  of  the  Waterways  Experiment  Station  during  the  period  of  the  in¬ 
vestigation  and  the  preparation  of  this  report.  Mr.  J.  B.  Tiffany  was 


Technical  Director. 


f  receding  page  blank 


3312'* 


•tjj 


PREFACE  .  .  . . . 

SUiilAHY . . . * 

part  i:  immucTioir  .  .  .  . . 

Background  ....  .  .  .  ........ 

Purpose  and  Scope  of  Investigation  ...  . 

PART  II:  THE  INVESTIGATION  AID  RESULTS . 

Revieu  of  Literature  and  Canvass  of  Manufacturers  . 

Prelir.tina.ry  Tests  Using  Coated  Steel  Panels . 

Tests  of  Coated  Sampling  Tutes . . . 

PART  III:  31F.IARY  OF  RESULTS . 

PART  IV:  CONCLUSIONS  AND  RECOMMENDATIONS  . 

Coatings  . . . . 

Dipping  Tanks  . 

TABLES  1-4 

PLATE  1 


.t: 


V 


Preceding  page  blank 


mmm 


The  purposes  of  thin  investigate  an  wees  (a)  to  obtain  or  develop  a 
Jiuwuer,  {-nint,  or  other  coating  for  steal  soil-sampling  tubes  which  would 
resist  abrasion,  have  low  frictional  reactance  during  the  sampling  drive. 
r.tvJ  protect  the  r;oll-«;urapJ ing  tubes  from  corrosion  dvring  storage;  and  (b) 
l*»  develop  an  economical  w *thod  of  applying  tho  coating  to  tho  campling 
tube": . 

Bending  and  afcrricioi  tosto,  .md  frictional  rccintance  toots  wero  per¬ 
form'".!  on  stool  tent  panels  routed  with  fifteen  types  of  coating  materials. 
Vein;;  conventional  sampling  nouhode,  fourtuen  .undisturbed  soil  samples  wore 
talar,  inn  two  her  Jugs  In  ton  sampling  tubes  coated  with  tho  five  most 
promising  coatings  as  India*.. ted  by  the  toots  on  tho  panels,  in  two  sampling 
tube;  coated  with  the  «le:t"  iucquor  previously  used  by  VfEO,  and  in  two  un- 
c'H'.l-a  tubes.  The  test  rands  and  the  sampling  tubes  containing  the  sam¬ 
ples  we vo  placed  in  a  hwald  sample-storage*  room  and  periodically  inspected 
to  -V: tc-rmi no  the*  resistant*?  of  the*  coatings  to  corrosion  during  storage. 

Three  of  the  coatings  tested,  two  epoxy  resins  and  one  varnish, 
rlv-vo'l  good  abru.'t  loti  und  corrosion  resistance  and  aro  considered  superior 
to  the  ecu ting  previously  used.  Bach  of  these  coatings  can  bo  applied 
t'cor.omi rally  to  steel  soll-Baapllng  tjibuo  by  dipping  end  air-drying.  The 
rosins  have  a  lover  coefficient  of  friction  than  tho  varnish,  and  one  of 
tin  resins  gave  slightly  better  corrosion  protection  than  the  other.  Tills 
epoxy  resin  is  considered  the  boat  c  f  thy  coatings  tested  and  is  recom¬ 
mended  for  use  on  steel  soil- sampling  tubes, 

A  dipping  tank  for  coating  the  sampling  tubes  was  developed  and  is 

described. 


PART  I:  INTRODUCTION 


AGAINST  CORROSION 


1.  Soil  sampling  and  storage  of  soil  samples  in  metal  sampling  tubes 
are  integral  parts  of  the  soils  foundation  exploration  vork  conducted  by 
the  Corps  of  Engineers.  Friction  between  the  soil  and  the  walls  of  metal 
sampling  tubes  during  -Tmpling  operations  disturbs  the  samplr  structure  to 
some  degree.  Furthermore,  when  metal  sampling  tubes  containing  certain 
soils  are  stored  for  any  length  of  time,  corrosion  occurs  on  both  the  in¬ 
side  and  outside  walls  of  the  tubes.  Corrosion  on  the  outside  walls  is  of 
little  consequence  unless  deep  pitting  occurs.  However,  corrosion  on  the 
inside  walls  is  of  considerable  concern,  as  it  may  result  in  (a)  chemical 
changes  in  the  samples,  (b)  damage  to  the  structure  of  the  samples,,  and 
(c)  increased  friction  between  the  samples  and  tubes  to  the  extent  that 
samples  cannot  be  ejected  from  the  tubes  without  serious  damage  to  their 
structure. 

2.  At  the  time  of  this  investigation,  common  practice  for  protecting 
metal  sampling  tubes  from  corrosion  was  to  dip  the  tubes  in  clear  hard- 
lacquer  thinned  with  lacquer  thinner.  This  lacquer  provides  a  protective 
coating  that  permits  storage  of  fine-grained  soils  in  the  tubes  for  periods 
of  18  to  24  months  without  detrimental  effects-.  However,  abrasive  or 
coarse-grained  soils  scratch  through  the  lacquer  coating,  and  successful 
storage  for  reasonable  periods  of  time  has  not  "been  possible.  The  use  of 

a  tougher,  more  friction- free  lacquer  or  other  coating  would  result  in  de- 
c reused  sample  disturbance  and  increased  corrosion  resistance. 


Purpose  and  Scone  of  Investigation 


3.  The  purposes  of  the  investigation  were  io: 

a,.  Develop,  or  obtain  from  -■cr.more Lai  elves,  a  lacquer,  paint, 
other  coating  for  c+-  el  soil-roj-q.J  op;  vdbco  which  would 
must  abrasion,  prohue .  iittb.  rrv  lion  lui’ino  the  cnmpll'  ;; 
drive,  and  protect  the  .  -mi ding  o.bvs  f'ru,i  corrosion  during 
storage • 
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b.  Develop  un  economical  method  of  applying  the  coating  to 
Rumpling  tubes . 

h.  The  investigation  was  conducted  In  six  stages.  The  scope  or 

t 

stage  was  an  follows: 

a.  First  stage.  The  first  stage  consisted  of  a  literature 
search,  a  canvass  of  coating  manufacturers,  and  communi  - 
tlon  with  the  Faint  laboratory,  U.  8.  Army  Engineer  Diets. 
Rock  l3lund,  to  determine  the  availability  of  suitable 
coatings . 

b.  Second  stage.  Thu  second  stage  consisted  of  the  select] c.: 
and  procurement  of  coatings  for  testing.  Twelve  commerciu ' 
costings  ( in*.  Judin  g  the  hard -lacquer  currently  used  to  <>:•.- 
tcct  sampling  tubes),  and  seven  coatings  formulated  and  . 
by  the  Paint  laboratory  were  selected  and  procured  in  suf 
dent  quantities  for  the  tests.  The  major  factors  const  ; 
lr>  11*0  selection  of  the  coatings  wore:  (a)  "pot  life" 

(. length  of  time  after  mixing  coating  could  bo  used),  and  ; 
ease  oi'  application  to  steel  sampling  tubes. 

c.  Third  stage.  The  third' stage  consisted  of  applying  the  e 
ingr.  to  small  steel  test  panels  and  subjecting  the  coated 
panels  to  abrasion,  friction,  and  corrosion  tests. 

d.  Fourth  stage.  The  fourth  stage  consisted  of  selecting  tin 
most  promising  coatings  indicated  by  the  stage-three  test 
and  applying  these  coatings  to  steel  soil-sampling  tubes  ! 
wore  to  be  used  for  obtaining  undisturbed  soil  samples  in 
field. 

o.  Fifth  stage.  The  fifth  stage  consisted  of  obtaining  undis¬ 
turbed  samples  of  coax’ce-gratnod  soils  (fine  sand)  in  the 
field  in  the  coated  tubes,  and  in  uncoated  tubes  to  be  us 
as  control  specimens.  Resistance  of  the  coatings  to  abra.  : 
was  observed  during  the  sampling  operations . 

f .  Sixth  stage.  The  sixth  stage  consisted  of  storing  the  sam¬ 
pling  tubes  it:  a  humid  room  for  corrosion  testing.  The  t- 
have  boon  observed  for  7.-1/:.  months  to  date,  and  photogra. 
at  irregular  Intervals  to  record  the  progress  of  corrosive:. 

:j.  This  report  presents  the  essential  information  and  results  oV- 
tain-;d  in  the  six  stages  of  the  investigation.  Because  of  the  shoi’t  Urn 
IJi; it  the  tubes  have  been  in  storage,  it  is  planned  to  issue  supplement a- 
data  at  a  later  dale  if  the  corrosion  resistance  of  the  coatingo  chong* f 
sig/iifj  cantly . 
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PART  31:  THIS  IHViiGrPJCATIOH  AfID  H MOULTS 


Review  of  L Itcrnturc  and  Canvass  of  Manufacturers 

C.  A  search  of  available  literature  and  commercial  pamphlets,  and  a 
of  thirty  manufacturers  ol'  paint,  rubber,  and  synthetic  coatings 
’..v.-  mode  to  determine  the  availability  of  commercial  products  that  might 
Ik.  on  liable  for  coating  «t<*ol  coil- sampling  tubes.  Also,  the  Rock  Island 
Din  Inlet  l’uiu;  Labcmitory  was  asked  for  informtion  on  coatings  which  they 
could  formulate  that  might  be  suitable  for  steel  sampling  tubes. 

Y.  The  search,  and  communications  from  manufacturers  indicated  that 
coatings  which  require  baking  after  application  generally  arc  harder  and 
more  durable  than  those  vhjoh  arc  simply  air-dried,  but  the  tine  and  cost 
involved  in  the  process  make  their  use  prohibitive  for  coating  sampling 
tub;::.  Therefore,  only  coatings  that  can  bo  air-dried  were  selected  for 
testing . 


Preliminary  Tests  Using  Coated  Steel  Panels 


Procuration-  of  nariels 

8.  nineteen  coating  products,  twelve  from  commercial  manufacturers 
(including  the  hard- lacquer  currently  used)  and  seven  from  the  Paint  Lab¬ 
oratory,  were  obtained  for  testing.  These  products  included  rubber  com¬ 
pounds,  epoxy  resins,  silicone  modified  ro3in,  vinyl  resin,  enamel,  var¬ 
nish,  and  lacquers,  and  ur.»  listed  in  tables  1  and  2.  Duplicate  1-1/2-  by 
l-l/X-in.  tout  panels  of  i6-gugo*  standard  cold-rolled  steel  were  coated 
with  these  products  for  use  in  abrasion  and  adhesion  tests.  After  these 
taut;,  th-.*  io.. st  satisfactory  coatings  wore  applied  to  a  set  of  3-  by  6-in. 
panels  of*  th>*  came  steel  for  use  in  friction  tests.  From  the  results  of 
ft prelim! nary  ta-sts,  the  coatings  having  the  most  desirable  character¬ 
istic:.  w.:r.  to  be  codec  tad  an  1  used  to  coat  sampling  tubes  which  would  then 
it:  subjected  to  raoi";  r.ewre  tests. 

■j.  Th--  ••.•ommerriu  I.  coatings  vie  re  applied  by  dipping  the  panels  in  the 
attar  \  -  :>  1’  *t.:  which  had  teen  thinned  u.;  shown  in  table  1  to  give,  a  coat 
th*  -!  ::  about  I  In  M  .1;;  per  alt  ting.  'fh  sc  coatings  were  each 
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applied  to  two  panels  which  had  been  cleaned  thoroughly  in  a  solvent  > 
to  remove  the  protective  grease  coat  from  the  steel .  In  some  case.; 

i 

coat  was  applied,  and  in  others  two  coats  were  applied  to  determine  w. 
a  second  coat  would  be  beneficial.  The  coatings  supplied  by  the  Pair* 

]  aloratory  were  mixed  and  applied  to  the  panels  by  the  Paint  labor at 
Those  coatings  were  each  applied,  by  dipping,  to  two  sets  of  pane] , 
of  which  had  been  cleaned  as  described  above,  while  the  other  had  W* 
cleaned  with  pho ephate  (pickled)  after  being  degreased.  Only  one  of  ; 
panels  received  two  coats  (sec  table  2). 

10.  The  pot  life  of  the  coatings  that  were  used  in  these  test r  - 
screened  by  the-  manufacturers,  the  Paint  Laboratory,  and  the  Waterway., 
ncriraont  Station  prior  to  their  use  in  this  study,  and  only  those  she*/' 
an  acceptable  rot  life  were  used. 


Bondi up.  abrasion,  and  corrosion  tests 

11.  The  two  .1-3/2-  by  l-l/2-in.  coated  steel  test  panels  (each.  ; 
designated  by  the  same  panel  number)  were  tested  for  comparative  bond.*  •. 
arid  abrasion  properties.  The  test  consisted  of  sliding  the  coated  op. 
mens,  loaded  to  1.6  ton  per  u-i  ft  of  contact  area,  for  a  distance  of 
in.  (3ength  of  drive  on  most  drill  rigs)  over  compacted,  wet,  fine,  an 
sand.  Two  tc3t  panels  coated  with  the  clear  hard- lacquer  (test  panel  J 
table  l)  currently  used  on  sampling  tubes  were  vised  as  control  specie.  : 
for  comparison.  The  specimens  were  examined  visually  to  determine  the 
tent  of  abrasion  of  the  coatings  and  the  approximate  area  of  metal  ..*xj 
during  the  teats.  The  results  of  the  tests  on  each  set  are  shown  gvc* 
together  in  tables  1  and  2. 

12.  After  the  abrasion  tests  the  panels  listed  in  table  1,  an’ 
uncoated  panel  were  placed  in  a  humid  room  and  exposed  to  maximum  inn.; 
conditions  for  about  10  months.  These  panels  were  checked  at  Irregulu • 
intervals  to  determine  the  corrosion  resistance  and  durability  of  th 
Ingo.  In  addition,  the  two  Paint  Laboratory  panels  which  had  porlVn 
satisfactorily  in  the  previous  tests  (D-l  and  13-3)  were  stored  in  tin  • 


rowm  for  P-1./2  months.  The  conditions  of  the  panels  after  various .  ■ 
of  storage  arc*  shown  in  table  3*  V  ■; 

1 3*  Tne  bonding  and  abrasion  toots  and  the  corrosion  tents  iP-L 
that  throe  of  the  coatings  received  f roih  mattir&c tuvern  th 
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Laboratory  coatings  gave  much  more  promising  results  than  any  of  the  other 
coatings  tested.  These  materials  yero  as  follows: 


Test.  Panel  Ho, 

6 

7 

10 

D-l 

0-3 


_ Coating _ 

Rc3in,  epoxy,  clear,  catalyzed 
Resin,  epoxy,  clear,  catalyzed 
Varnish,  clear,  catalyzed 
Vinyl,  aluminum 
Vinyl,  iron  oxide 


Friction  resistance  tests 

iH.  Friction  resistance  tests  were  performed  on  one  each  3“  by  6-in. 
panel  coated  with  the  five  materials  listed  above  to  determine  the  coeffi¬ 
cient  of  friction  between  the  coated  panels  and  the  fine,  angular  sand,  used 
in  the  bonding  and  abrasion  tests.  One  panel  coated  with  the  c-ler.r  hard- 
ie.cov.vr  previously  used  on  sampling  tubes  and  one  uncoated  panel  were  also 
test'd  for  frictional  resistance  for  comparison.  The  results  of  these 


tests  follow: 

Test  Panel  No.  _ Coating _  Coefficient  of  Friction 

0  Hone  O.265 

1  Clear  hard-lacquer  0.310 

6  Rosin,  epoxy,  clear,  catalyzed  0.290 

7  Resin,  epoxy,  clear,  catalyzed  0.290 

10  Varnish,  clear,  catalyzed  0.375 

D-l  Vinyl,  aluminum  0.275 

D-3  Vinyl,  iron  oxide  0.315 


Tests  of  Coated  Sampling  Tubes 


15.  Pairs  of  3-in.  ID,  3-l/8-in.  OD,  steel  soil-sampling  tubes  vere 
cleaned  thoroughly  in  u  lacquer  thinner  bath  and  coated  with  materials 
identical  with  those  used  for  the  friclxor.  resistance  test.  The  coatings 
were  applied  by  dipping  in  a  tank  similar  to  that  for  3-in.  tubes  shown  In 
plate  1.  These  tubes,  together  with  a  pair  of  uncoated  tubes,  were  then 
used  to  obtain  undisturbed  rumples  from  two  borings.  One  of  each  pair  of 
tub  'Mi  was  used  in  each  boring,  with  tho  order  of  the  tubes  reversed  with 
vevi  -  vt  to  depth  to  minimi zc.  the  e  ffect  of  depth  and  noil  type. 


t 


lo.  The  sample:, 
in  fine,  angular 
'.rr.  m  •>.!.  metnod  • 


v.  -v  ,uken  frc:..  hi-  to  65- ft  depths  in  uncased  bor- 
.v.uid  ..'ll it  a  fixed  vision  sampler;  the  conventional 
ploy-.v.  for  obtaining  ur  distm’hbd  samples  of  sand  from 
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below  the  water  table  was  used.*  The  dry  unit  vei ght  of  the  sand  ranged 
from  90  "So  i03  lb  per  cu  ft;  grain  size  was  uniform  throughout  the  depths 
sampled.  After  the  tubes  were  withdrawn  from  the  borings,  expanding 
packers  for  retaining  the  samples  in  the  tubes  were  placed  in  each  end  of 
the  sampling  tubes;  the  samples  were  allowed  to  drain  and  were  then  trans¬ 
ported  to  the  Waterways  Experiment  Station  (ISS)  and  stored  in  the  humid 


Ni 


17.  The  sampling  tubes  were  removed  from  the  humid  room  after  2-1/2 
months,  examined  visually  .for  corrosion,  and  photographed  in  black  and 
white  and  in  color.  A  3-in. -long  piece  was  then  cut  off  the  bottom  of  each 
tube  and  split  lengthwise.  The  sample  was  removed  from  these  pieces  down 
to  that  portion  affected  by  corrosion,  and  the  inside  walls  of  the  pieces 
of  tube  were  examined  end  were  also  photographed  in  black  and  white  and  in 
color.  The  tubes  then  were  returned  to  the  humid  room  for  continuation  of 
the  corrosion  tests.  The  condition  of  the  sampling  tubes  as  determined 
from  the  visual  inspection  jo  given  in  table  4.  The  photographs  are  on 
file  at  WES. 

18.  In  view  of  the  short  period  (2-1/2  months)  during  which  the 
tubes  were  subjected  to  corrosion  tests  in  the  humid  room  before  this  re¬ 
port  was  prepared,  additional  visual  inspections  and  color  photographs,  fr 
comparison  with  the  first  photographs,  will  bo  made  of  the  outside  and  in¬ 
side  of  the  sampling  tubes  at  6-month  intervals  to  determine  the  extent  and 
effects  of  corrosion  after  further  exposure  in  the  humid  room.  Supple¬ 
mental  data  will  be  published  at  a  later  date  in  the  event  that  the  addi¬ 
tional  storage  time  indicates  that  the  corrosion  resistance  of  the  respec¬ 
tive  coatings  over  longer  p- riels  of  storage  is  significantly  different 
from  that  for  S-l/’i-month  r.rio!  as  shown  in  table  4. 
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PART  III:  StM-lAftY  OP  HSSULffS 


19.  The  literature  search  and  canvass  of  various  manufacturers  in¬ 
dicated  that  coatings  which  require  baking  after  application  generally  are 
harder  and  more  durable,  but  the  excessive  time  and  cost  involved  would 
iiake  their  use  prohibitive  for  coating  sampling  tubes.  Therefore,  only 
coatings  that  could  be  air-dried  were  considered  for  the  tests* 

20.  Coatings  applied  to  panels  that  had  been  solvent- cleaned  only 
withstood  the  abrasion  tests  as  well  as  those  applied  to  panels  that  had 
been  solvent- cleaned  or  phosphate-cleaned  (pickled).  Consequently,  panels 
and  sampling  tubes  that  had  been  solvent-cleaned  only  were  used  in  subse¬ 
quent  tests. 

21.  Two-coat  application  of  coatings  vas  investigated  in  the  pre¬ 
liminary  tests,  but  this  procedure  was  discarded  because  of  the  extra  time 
and  cost  involved  and  the  lack  of  improvement  in  the  qualities  desired  in 
the  coatings . 

22.  The  pot  .life  of  coating  materials  vas  considered,  as  a  short 
pot  life  would  entail  considerable  vaste  when  coating  a  small  number  of 
sampling  tubes.  Some  coatings  with  a  relatively  short  pot  life,  such  as 
the  catalyzed  coatings  (panels  6,  7,  and  .10),  were  the  most  abrasion  re- 

f 

sistant  and  were  included  in  the  final  tests,  as  the  good  qualities  of  the 
coatings  obtained  justified  the  additional  cost  resulting  from  the  unavoid¬ 
able  wastage  of  coating  material. 

23.  The  friction  tests  showed  that  tost  panel  D-l  had  the  lowest  co¬ 
efficient  of  friction,  with  the  coefficient  of  friction,  of  test  panels  6 
and  7  only  slightly  higher,  and  only  9-5  per  cent  greater  than  that  of  the 
toot  panel  with  no  '-eating.  The  other  two  test  panels,  10  and  D-3,  had  co¬ 
efficient;-'  of  friction  of  hi. 3  per  cvnt  and  I'd. 9  per  cent,  respectively, 
greater  loan  th-  uncrated  tool  panel. 

'A.  I-Jxaminati on  of  the  campling  tubes  after  storage  in  the;  humid 
room  for  ?-ij?  months  indicated  that  tub  ■  6  from  boring  1  shoved  the  least 
cor iN-sjon,  and  tub-  .,  r(,  tv!  J.o  iron  b  ring  ?  shoved  about  the*  same  con- 


tion.  A  cjji'n 


, mo- in of  the  c<v  tinrr  on  all  tub-. -3  vas  abraded 


$¥fm 

•<’ 

•- "  ,3 

vs 


*  i  I  / »  >  a4. 


1  r  r,  drive.  The  ecu  ting  on 


’mV.'*  '  t  . 


Uj'l  tv  U,c  i:i*  \  il  or,  noiao 


t  *  -mi  vii*  W  nf+A  ■**  *  )k  - 


8 


areas,  gave  good  protection  against  corrosion,  indicating  that  the  entire  ' 
surface  was  stiH  covered  by  the  coating  even  though  thinly  over  some 
areas.  Tests  indicate  that  the  two  catalyzed  epoxy  resin  coatings  used  on 
test  panels  6  and  7  had 'the  same  lov  coefficient  of  friction  and  were 
equally  corrosion  resistant.  These  coatings  were  equally  corrosion  re¬ 
sistant  on  sampling  tubes  6  and  7  from  toring  2,  but  tube  6  from  boring  1 
showed  more  corrosion  resistance  than  tube  7  from  boring  1. 


9 


PART  IV:  COHCIUfllOMO  AI!D  REC0WIENDATI0II3 
Coatln  go 

25.  Tho  clear  epoxy  reoin  coating  used  on  tubo  6  gave  as  good  or 
better  roculto  than  the  other  coatings  In  both  preliminary  and  final  teats; 
therefore,  it  is  recommended  as  the  be3t  coating  for  soil-sampling  tubes. 
The  manufacturer  recommended  the  use  of  the  coating  and  catalyst  in  1:1 
proportion  by  volume,  which  gave  a  mutoria]  of  satisfactory  an -mixed  vis¬ 
cosity  for  dipping.  The  maximum  pot  life  of  the  material  is  8  houra  in 
cool  weather,  and  may  be  a3  low  as  6  hours  in  hot  summer  weather.  Tho 
coating  will  dry  in  a  very  short  time  but  will  not  be  fully  cured  and 
ready  for  field  use  in  loco  than  7  days. 

26.  Before  the  coating  is  applied,  the  tubes  should  be  thoroughly- 
cleaned  with  a  suitable  solvent,  such  an  a  1:1  mixture  of  mineral  spirits 
and  xylol,  and  wiped  dry  with  a  clean  cloth.  The  coating  should  be  applied 
by  dipping  in  a  tank  similar  to  the  one  described  below,  and  the  coated 
tubes  allowed  to  dry  in  a  vortical  position  with  the  cutting  edge  up. 

(With  the  tube  in  a  vertical  position  any  excess  coating  will  drain  down¬ 
ward  and  any  resulting  Irregularity  ef  the  coating  will  bo  at  tho  top  of 
'the  tube,  which  does  not  come  in  contact  with  the  noil  sample . )  The  sam¬ 
pling  tubes  should  be  withdrawn  from  the  coating  material  at  a  constant 
rate  of  approximately  1  ft  per  sec,  which  will  give  a  coating  thickness  of 
0.001  to  0.00 Vj  in.  when  the  air  temperature  Ls  about  70  F.  The  slower  the 

vJ  uhihvivai  rate,  the  thicker  the  coating  obtained. 

* 

Dim dn/'.  Tanks 


27.  Satisfactory  tanks  for  dipping  tubes  are  shown  in  plato  X,  Uith 
t-h  Inner  tubing  of  th;  tank  plugged  at  tho  top  as  shown,  only  a  email 
ip-bM  i  by  of  /outing  material  to  required  to  fill  the  tank,  and  wantage  of 
mat* -  vial  remaining  aft.r  tho  sampling  tub-.s  are  coated  Is  minimised*  The 
•orru.ctlon  at  the  bottom  of  tho  outer  tv.be  will  permit  disassembly 
u.-.y  /I  using,  by  using  tubing  or  pip*  of  the  riinnotors  shewn,  any 


Mi. 


o;-nt  of  the  rumpling  tube  during  withdrawal  will  force  the 


'  w 

outside  of  the  sampling  tube  to  touch  the  inside  wall  of  the  outer  tubing 
of  the  tank  and  prevent  the  inside  of  the  sampling  tube  from  touching  the 
inner  tubing  of  the  tank.  Thus,  any  disturbance  or  marring  of  the  coating 
due  to  contact  of  the  sampling  tube'  with  the  tank  during  withdrawal  will 
be  on  the  outside  of  the  sampling  tube,  and  a  smooth,  uniformly  covered 
surface  on  the  inside  of  the  sampling  tube  will  be  assured. 
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For  identification  of  test  panels,  see  tables  1  and.  2 
Uncoated  panel. 


>£*  ‘<tev^ 


:. ;  -  <-\-r:.'->t*\^\y,-  •  ‘  *  V.  ,Vr  .  _ 


LJ-rl^A.  •. 


t  t+^v^’MZ.z******  . 


it  ‘"-  .  .  -  •  V  _■  -'  b  f»  -Ab-vv.- .  V&&i*A.>yi1z!% 

'  «,  "  ^  ,  <  1  *»»  ,  J  *  F  *^?A  _ ^,-1 


Table  4  - 

Condition  of  Coated  Gsaaole  Tubes  After  2-1./2  Monti 
as  r-etciwlned  From  Visual  Inspection 


Tuoe 
I!o,.  ** 


Condition  of  Tube 


Outside  of  Tube 


an side 


Fine  rust  covering  75/  of  Heavy  rust  penetrating  sssrplf 
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.1/ fetch  of  area 
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